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(54) RADIO COMMUNICATION NETWORK SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radio communication system which can 
freely and efficiently execute communication without interposing a centralized control 
station between mobile objects. 

SOLUTION: Mobile objects loading plural radio communication terminal units are 
divided into plural groups 1-3 and terminal units 1-1, 2-1 and 3-1 in at least one 
mobile object in each group are decided for representative radio communication 
terminal units. The representative radio communication terminal units 1-1, 2-1 and 
3-1 have the transmission/reception functions of beacon information. Mobile terminal 
units in the respective groups receive beacon information and manage communication 
time. When the groups are brought close to each other and the respective group 
representative mobile terminal units receive beacon information, a synchronous 
procedure for managing communication time is executed in accordance with the 



beacon information whose priority is higher. 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more radiocommunication terminal equipments belong for every 
group of two or more groups. The above-mentioned radiocommunication terminal 
equipment Have a clock means, a transceiver means, and a control means, and at 
least one representation radiocommunication terminal equipment of each group has 
the function which transmits and receives beacon information. Other 
radiocommunication terminal equipments have the function to receive the 
above-mentioned beacon information. The above-mentioned beacon information The 
time information of the above-mentioned clock means, the transmitting spacing 
information on beacon information, Each group's radiocommunication terminal 
equipment is a radiocommunication network system characterized by constituting so 
that it may communicate based on the above-mentioned beacon information including 
the period information that the affiliation group of the above-mentioned 
representation radiocommunication terminal equipment can communicate, the group's 
ID information, etc. 

[Claim 2] Each of said group's representation radiocommunication terminal equipment 
is a radiocommunication network system according to claim 1 characterized by 
constituting so that each group's time-of-day synchronization may be taken by 
comparing said ID information and correcting beacon time amount according to the 
time information which received the clock means of self when a priority was high, 
when said beacon information is received. 

[Claim 3] Said radiocommunication terminal equipment is a radiocommunication 
network system according to claim 1 or 2 which is carried in the mobile and 
characterized by each group's mobile moving in the same direction mostly in the range 
which can communicate, respectively. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the communication 
mode between two or more mobiles by which grouping was carried out, without 
starting a radio communications system, especially needing a centralized-control 
station (base station). 
[0002] 

[Description of the Prior Art] By the radio communications system between mobiles, 
in two or more mobiles (car), if radiocommunication between each mobile is possible, 
the system is expected very much on management of a transportation system, a rail 
car system, etc. If the consecutiveness vehicle on the same track can obtain the rate 
and abnormality information on a front car by the system, specifically, it will become 
information very precious for a consecutiveness vehicle. The radio communications 
system using the centralized-control station (base station) which makes 
JP,7-1 15422,A the start as means of communications of such a mobile is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, a load with such a system 
serious to maintenance of a base station or backbone is spent. Moreover, in order that 
the engine performance of a base station may influence the communication link engine 
performance of a system, it is going, as for installation of a base station, to just require 
caution most on a system construction. In addition, the not suitable problem is 
included when the direct communication of migration terminals considers as the main 
utilization objects. Then, a means by which a radio communications system can be 
built simple is desired, without influencing the communication link engine performance 
in this way in a wireless system construction. 

[0004] The object of this invention has installation of such a base station in offering 
the radio communications system which enables radiocommunication between two or 
more mobiles [ be / no need ]. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, two or 
more radiocommunication terminal equipments belong for every group of two or more 
groups of this invention. The above-mentioned radiocommunication terminal 
equipment Have a clock means, a transceiver means, and a control means, and at 
least one representation radiocommunication terminal equipment of each group has 
the function which transmits and receives beacon information. Other 
radiocommunication terminal equipments have the function to receive the 



above-mentioned beacon information. The above-mentioned beacon information The 
time information of the above-mentioned clock means, the transmitting spacing 
information on beacon information, Each group's radiocommunication terminal 
equipment makes it a summary to have constituted so that it might communicate 
based on the above-mentioned beacon information including the period information 
that the affiliation group of the above-mentioned representation radiocommunication 
terminal equipment can communicate, the group's ID information, etc. 
[0006] Moreover, in the radio communications system of this invention, when said 
beacon information is received, each of said group's representation 
radiocommunication terminal equipment compares said ID information, and when a 
priority is high, it may constitute it by correcting beacon time amount according to the 
time information which received the clock means of self so that each group's 
time-of-day synchronization may be taken. 

[0007] Furthermore, in each radio communications system of this invention mentioned 
above, the radiocommunication terminal equipment is carried in the mobile, 
respectively, and each group's mobile may move it in the same direction mostly in the 
first half in the range which can communicate. 
[0008] 

[Embodiment of the Invention] Drawing 1 - drawing 3 are the explanatory views of 1 
operation gestalt of the radio communications system of this invention. As a radio 
communications system of this invention in case two or more mobiles by which 
grouping was carried out, and its groups exist, drawing 1 (a) is set in three groups 
1 -Group 3. It consists of the radiocommunication terminal equipment 3-1 to 3-3 
carried in three sets of mobiles in the radiocommunication terminal equipment 1-1 to 
1-3 carried in three sets of mobiles in Groupl, the radiocommunication terminal 
equipment 2-1 carried in two sets of mobiles in Group2, 2-2, and Group3. It operates 
according to the communication procedure shown in drawing 2 . In this case, the 
conditions of the radiocommunication terminal equipment of mobile loading which 
constitutes each group which can be communicated are that a mobile exists within 
the limits of the short distance which can communicate mutually, and moves in the 
same direction (the migration object point is the same) mostly. Drawing 1 (b) shows 
the outline configuration of a radiocommunication terminal equipment, as for wireless 
radios and 5, 4 is [ a data processor (CPU) and 51 ] the internal clock sections, and 
wireless radios 4 consist of the transceiver antenna 41, the Radio Communications 
Department 42, the memory section 43, a control section 44, and the interface section 
45. 

[0009] Drawing 2 shows an example of the communication procedure each group's 
mobile radio communication terminal device (a migration terminal equipment is called 
hereafter) on the time-axis. For example, a group's 1 communication link period is 
time amount which allows the migration terminal equipment 1-1 to 1-3 belonging to a 



group 1 to communicate, and the migration terminal equipment 2-1 with which a 
group's 2 communication link period belongs to a group 2, and 2-2 are the periods 
when the communication link was permitted to the migration terminal equipment 3-1 
to 3-3 with which a group's 3 communication link period belongs to a group 3, 
respectively. 

[0010] Within the communication link period permitted to each group, the migration 
terminal equipment belonging to the group can do a communication link freely. As the 
access means, the contention method generally well known like ALOHA or CSMA, for 
example is adopted. 

[0011] Although the communication link period mentioned above is managed by the 
special function called the beacon (Beacon) given to at least one representation 
migration terminal equipment (for example, 1-1, 2-1, 3-1) of each group This function 
is a function to transmit the beacon information on the content shown in drawing 3 in 
order to manage communication link time amount of each group's migration terminal 
equipment (criteria time of day). All migration terminal equipments can receive this 
beacon information, and the communication link time amount of the migration terminal 
equipment in a group is managed based on this beacon information. 
[0012] In this drawing, time of day is the time of day at the time of beacon information 
sending obtained from the internal clock section 51 of the representation migration 
terminal equipment which sends out beacon information. Spacing shows the time 
interval to which this representation migration terminal equipment sends out beacon 
information. The period shows the time amount (period) with which the group who sent 
out beacon information can communicate. Group (Group) ID is ID (identification code) 
which shows the group to whom the representation migration terminal equipment 
which sent out beacon information belongs. Moreover, it is also possible to also add as 
others each information which is needed on management of an application place 
system. 

[0013] If migration terminal equipments other than the representation in each group 
are a self-group's beacon information, they will double the time of day of the internal 
clock section in the end of a local by the time information included in the beacon 
information. The time-of-day synchronization of the migration terminal equipment 
belonging to the group can be performed by this, and the receipt time of the group's 
beacon [ degree ] information can be expected further. 

[0014] Moreover, the representation migration terminal equipment of each group who 
can transmit beacon information holds the table of the content shown in drawing 3 in 
the memory section 43, and has the function which sends out beacon information to 
the time of day calculated by the internal clock section 51 and the data-processing 
section 5 from beacon spacing with beginning of mission. 

[0015] Next, the usage of this beacon information is explained as the whole system. 
Beacon information shows a specific group's communication link time amount (period) 



etc. so that drawing 2 may also show. That is, by receiving beacon information shows 
that a certain continuing fixed time amount (shown by the received beacon 
information) is the communication link time amount (period) which the group shown 
using the beacon information can use. This aims at reducing a communicative collision 
by carrying out grouping of many migration terminal equipments, and assigning 
communication link time amount to the groove unit. 

[0016] Moreover, beacon information is used for the synchronous acquisition between 
groups. The representation migration terminal equipment (it has the transmitting 
function of beacon information) of each group who received beacon information 
performs the next processing based on the beacon information. 

[0017] ** Compare GroupID, and when a priority is higher than a self-group, perform 
**. Nothing is done when a priority is low. 

** Double with the time information which received the clock section 51 in the end of 
a local. 

** Calculate a self-group's communication link quota time of day from time 
information and GroupID. 

** Correct the beacon time amount which a local station (representation migration 
terminal equipment) sends out from the calculated value. 

[0018] By performing this processing, each group's time-of-day synchronization is 
performed, and it becomes possible to assemble a schedule, without each group's 
communication link time allocation lapping. This is a very effective means to the 
problem which each group's communication link time allocation overlaps, and bars 
communicative collision avoidance only by mere group division. 

[0019] The above-mentioned group's time-of-day synchronization is explained in 
more detail. It explains using the system which consists of three groups as shown in 
drawing 4 . In this drawing, the group 1 shows the case where there are the group 2 
whose groups of other who can communicate are not in a communications area, and a 
group 3 in the area where each can communicate. In this case, each migration terminal 
equipment of a group 2 and a group 3 is in the condition that mutual beacon 
information is receivable. A synchronization will be taken also for each migration 
terminal equipment of each group with which a synchronization is taken and receives 
the beacon information to which the beacon information which synchronized is newly 
transmitted further at origin by the above-mentioned procedure from the beacon 
information which received each group's representation migration terminal equipment 
from this. Then, for example, if a group 2 and a group 3 move in the direction of a 
group 1, a synchronization of a group 1, a group 2, and a group 3 will be taken by the 
same procedure. Thus, when each migration terminal equipment (group) moves, a 
system-wide synchronization will be taken. 

[0020] Moreover, in this case, although the group in the condition of, for example, 
having been left like a group 1 will be employed independently, without taking a 



synchronization, since this group's radiocommunication does not have what other 
groups are affected for (influenced by other groups), it does not cause a problem at all. 
[0021] It explains using drawing 4 and drawing 5 as an example of concrete 
employment. At drawing 4 and drawing 5 , the whole system consists of three groups. 
As for each group, ID of 1 to 3 is assigned. The number of the migration terminal 
equipment in each group is not involved here. 

** Each group's representation migration terminal equipment 1-1, 2-1, and 3-1 show 
below the transmitting plan criteria of beacon information that the time amount count 
of the internal clock section of a local station stands the transmitting plan of beacon 
information with beginning of mission. 

** Set for example, to 1 0msec communication link time amount which each group was 
assigned. 

** The time amount count of the internal clock section is taken as 10msec units. 
** A group 1 transmits beacon information to the time of day which can be divided 
among 3. 

** If a group 2 divides by 3, he will transmit beacon information to the time of day 
which remains one. 

** If a group 3 divides by 3, he will transmit beacon information to the time of day 
which remains two. 

[0022] Moreover, let a smaller value be what has a high priority as a priority of group 

ID. From this, the group synchronous function of a system is as follows. 

** Each group's representation migration terminal equipment forms the transmitting 

plan of beacon information based on the time amount count of the original internal 

clock section, and sends out beacon information to predetermined time of day. 

** Since a group's 1 migration terminal equipment is in an independent 

communications area, the representation migration terminal equipment 1-1 transmits 

beacon information uniquely, without carrying out synchronous operation. 

** Since the migration terminal equipment of a group 2 and a group 3 can receive 

mutual beacon information, synchronous operation is performed. In this case, a 

synchronization is taken at the time of day of a group's 2 beacon information from the 

priority of ID. 

** If a group 2 and a group 3 move in the direction of a group 1 after that, mutual 
beacon information can be received. Here, synchronous operation of a group 1 and a 
group 2 is performed. 

** As for the synchronous operation of a group 1, a group 2, and a group 3, a 
synchronization is taken at the time of day of a group's 1 beacon information from the 
priority of group ID. 

** Thus, when a migration terminal equipment moves, each group's synchronization is 

taken and a system-wide synchronization is determined as a meaning. 

[0023] Although this system finally explains as a premise that a terminal equipment is 



carried in a mobile, even if the group of a fixed station who does not move exists, it 

can apply satisfactory. 

[0024] 

[Effect of the Invention] it is possible to boil communication link effectiveness 
markedly and to raise it by being able to perform the communication link between 
each mobile freely, without using a centralized-control office (base station) according 
to this invention so that clearly from the place explained above, carrying out grouping 
of each mobile moreover, and taking a group synchronization. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the mobile radio communication terminal device in 1 
operation gestalt of the radio communications system of this invention by which 
grouping was carried out, and the outline configuration of the device. 
[Drawing 2] It is drawing showing the communication link sequence shown in the time 
series taken between the above-mentioned terminal equipments. 

[Drawing 3] It is drawing which illustrates the content of the beacon (Beacon) 
information used by this invention. 

[Drawing 4] In the radio communications system of this invention, it is drawing for 
explaining the synchronous operation between groups. 

[Drawing 5] It is drawing showing the acquisition time procedure of the 
above-mentioned synchronous operation. 
[Description of Notations] 

1-1, 2-1, 3-1 Representation migration terminal equipment 
1-2 Migration Terminal Equipment 

1- 3 Migration Terminal Equipment 

2- 2 Migration Terminal Equipment 

3- 2 Migration Terminal Equipment 
3-3 Migration Terminal Equipment 
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